Introduction
Nano-and micro-size particles have an increasingly important role in emerging nano/micro "technologies". Many efforts have been made to prepare isotropically coated and functional [1] colloid particles. Surprisingly, much less attention has been dedicated to the dissymmetrization of their chemical properties, since dissymmetry brings an additional degree of freedom that can be used to increase the complexity of targeted micro/nanomaterials. Such a strategy could be very promising for self-assembling, [ 2 ] , chemical sensoring, [3] , drug delivery, [4] , or micro-optics [5] . However, conventional and advanced lithographic techniques [6] are essentially limited to planar and cylindrical substrates [7] . The first attempts for particles dissymmetrisation were investigations of partial silanization [8] , chemisorption in directional fluxes [9] and differential nano-clusters adsorption at interfaces [10] . We extend these methods by presenting a general and convenient alternative that (i) combines micro-photochemical deposition driven by a strongly localized laser excitation, to "nucleate" a deposit, i.e. a dissymmetry, on the surface of a micro-sphere and (ii) control its growth by irradiation parameters. When properly rescaled, the coating growth laws measured for different excitations reduces into a single master curve helping to control and predict the desired dissymmetry. The versatility of the technique and its ability to tailor micro-scale patterning on only one of the two hemispheres are also described.
Experimental Section
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Laser chemical processing is a powerful non-contact tool for micro-machining and micro-processing of materials [ 11 ] . Photo-chemically stimulated deposition represents nowadays an attractive alternative for direct material writing without using mask-based photolithography. The technique uses UV or visible photons to efficiently break chemical bonds into molecules and induce rapid thin film deposition via very moderate beam intensities. Furthermore, laser light offers localized processing by accurate spatial excitation and spectral selectivity in molecule activation. When performed in liquids, photochemical deposition can be applied to a broad range of precursors, including molecular compounds.
Moreover, since the light energy conversion yields are much higher than in gas phase, one requires relatively low power lasers for processing [12] .
Based on the photo-reduction of
( )
Cr VI ions into
Cr III , used in dichromated gelatins for optical recording [ 13 ] , the experiment, shown in Figure 1 , is based on the photochemical deposition of a chromium oxide layer [ 14 ] . It is performed at room [13] , see Eq. 1: 
Results
According to
Discussion
To interpret these data, we use a droplet growth model [15] considering the case of small normalized optical absorption σ << , the radial growth rate of the deposit is given by:
where ( ) 
R t Pt
ρ for which the regime ρ τ ∝ is predicted from Eq. 2. Thus, our approach clearly suggests a unified behavior of the dynamics [16] .
The method can easily be extended to micro-scale patterning of particles by scanning the cell holder stages [17] . One mode consists in discontinuously realizing micro-patterns dot by dot under a finite exposure for each deposit followed by a substrate translation perpendicular to the beam axis (Figure 3a ). In the second mode, the laser writes continuous lines instead of dots (Figure 3b ).
Applications of asymmetric patterning of micro-spheres can be applied in many emerging areas. A direct application is to tailor the phase and the amplitude of micro-lens coatings in optoelectronics devices [18] . Another feature is the chemical anisotropy resulting from dissymmetrization of the micro-particle hemispheres. Indeed, the induced coating can be chemically modified with organic functions or used as a mask to modify the uncoated surface.
In a second step, the deposit can be removed, allowing a further different functionalization of the previously covered surface [10] . Non-symmetrical micro-spheres can also be used to force self-assembling in a preferred way and build organized architectures, such as photonic crystals.
Conclusion
We used laser-assisted micro-photochemical deposition to coat and dynamically tailor the surface dissymmetry of micrometric silica beads. Considering the agreement observed between the experiments and predictions, as well as the description of the deposit growth rate 6
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in scaling terms, our method can easily be extended to the photochemical deposition of noble metals [19] or semi-conductors [20] on various particles such as , Al O and . We believe that micro-photodeposition can be considered as an interesting novel method to be used for micro-lens dissymmetrization, microsphere functionalization and micrometric selfassembly. 
